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Figure 1. An instance of the first minimal
problem
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Figure 2. An instance of the second minimal
problem
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Figure 3. Multiobjective Trap Problems
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Figure 4. Blocks defining the Royal Road
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Figure 5. Solutions for the Multi Royal Road
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Figure 6. Comparison between DGA and
SGA with Pareto Elitism
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Figure 7. Comparison between Pareto
Elitism and Pareto Tournament
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Figure 8. Zoom on a typical run for DGA
with Pareto Elitism
R;(FÕ·°ÄÍÂÅû½þCþCß Qû(
])$+;(g((gGB©_ª@
H!	 ³ü.
]),û½ß
mﬁ
;.ÚüCüåü.!)T
 L(ß
;
=û9 - ﬂi+: ³ßCT
; >T #
 
NO´7;L<H:!M;Bø÷:!7²
a`   ﬂ@(;"\Cþßü"
E" ³üsûÚü?>9Úü9(
þuû½þ!ß +:ß
ﬁ jü!>T"?>N
Úü.H( $©_ª=fHü	K-bE. ³ß( þuûCﬀh
û.)+ßüQýdA;ß]#$b&ü!>Qß+ucdCüTßû_(
	üﬀß
iý
 ﬂaTeü!>TßÔû½ü!>@)8oü.Ýû½ü!>@#
O:°:!AC:=7&´[:=P
1}53ú#e-ß.û^ü!>9i#se- ﬀÔû½ß>@#û½ß = ³þ}û jü
û^ü!>>`uû;.ﬀügû.ﬀ jß(1#ﬃ%iüµ¶¸»'É··¸æ½ºÝÃQÒ'¾ »iÌ
ÄYÁC·Jò!ÁQºÝ¶¸æç2ÃQÄH·¶ÃoÂ'ÄiºY»^ÃuÂ½Ñ»½ÃÌ}·2¶¸·2ÃuÉ·;»½ÃÐ¶Äiº É2ºYÂ^Ñ
g·2¼Q¶¸Â^Ñg·°Är¿»½¶À'¾Â^Ãuæ0Ï;·2Ãu·ÄiºYÉÐÑÙÒ½»½¶ºÚÄ`ÁÛÕÜ¾)}cBﬃB #
Úü$þCß

]#
1>a@3=i#?e- ﬀÝû½ß>û^ü!>PeH#Vo
û?# ;Ýû jüuû
(ûû2
b +û'ý1 /$þCß ("\CþCß

ü	

 ﬂE"Ýû

h
q!ß
?#,%iü-/!û^ßHß@ý!# o
(û^ü$)ﬀ?>T ³ß?)yµ¶¸»'É·¸·æ½ºÝÃQÒ'¾
»iÌ9Ä`ÁÆ· \uºÚá'Ä`ÁçÃQÄH·¶2ÃuÂ'ÄiºY»^ÃoÂ^Ñ»^ÃÌ}·2¶¸·2ÃuÉ·;»½ÃÏ+·2Ãu·°ÄYØ
ºYÉ°¾ÐÑÓÒj»^¶2ºÚÄYÁQÕJ¾)³þuû.ﬀ
  ﬃB   U !)}@B:Bﬃ?#
1  @3=i#Ee- Ýû^ß">Tû^ü>&eH#oi
2û]# A_@ü

>T
¸û^ü"
" jß@ßÝû jü Úü ûI>TuûY.ﬀüK*û.ﬀ jß(1# %iü
C3#ﬃCû(
ß?)T]>T jß])[µ¶»}É··æ^ºÝÃÆÒ}¾J»iÌÄ`ÁÆ·3ò¿9·Ñ ÌÄYÁ
è¼Q¶¸»°ÎÆ·Â^Ã»½ÃÌ}·2¶¸·2ÃuÉ·»^Ã?Ð¶°Ärº 9ÉºYÂ½Ñ[çÃQÄH·ÑÈÑóºÚÒj·ÃoÉ¸·	)
þuû.ﬀ
a}@=Qa:a:a#!C'ýT)!}@B:B:6#
1 !3=i#:e- ﬀÝû½ß>Tû½ü!>pb=#SfJû
@þuû^ß]# ; ^ýÛûß Qû> Ôû½ü!>ﬀh

û½þ!	
¨ﬂ  ³ß û<>Tuû&.ü	K û. ³ß(*# %iü
C3#ﬃCû(
ß?)T]>T jß])[µ¶»}É··æ^ºÝÃÆÒ}¾J»iÌÄ`ÁÆ·3ò¿9·Ñ ÌÄYÁ
è¼Q¶¸»°ÎÆ·Â^Ã»½ÃÌ}·2¶¸·2ÃuÉ·»^Ã?Ð¶°Ärº 9ÉºYÂ½Ñ[çÃQÄH·ÑÈÑóºÚÒj·ÃoÉ¸·	)
þuû.ﬀ
a}( Qa} #!C'ýT)!}@B:B:6#
1>?@3=eû^ß 
ú#iA jü
?ûFû½ü!>Z_ß#,A_	Úü.!#ﬃfH"h
üKcû. ³ß(ﬃ
Lﬂ  ³ßLh ﬀm"?"/ ³þ}û h
 ³ü$2'A ³ßLÝû jü$)S>T
"

 jü û½ü!>.2üß¸û'û]h
 ³ü$#-%iü1a@#@A ³ßHß
])!]>T jß])9Ï+·2Ãu·°Ärº`ÉÐÑÓÒj»^¶ºÚÄ`ÁÛÕÜ¾
µ¶»}É··æ^ºÝÃQÒ'¾?»iÌÄ`ÁÆ· êº ÌÄ`Áðç2ÃQÄÍ·2¶ÃuÂ­Ärº`»^ÃuÂ½Ñ»½ÃÌ}·2¶Ø
·2ÃuÉ·)Qþuû.
 !}@6 ]a  #jú jß.Ûû½üﬁﬀûTﬂ  û½üCü$)}@B:B  #
1>6@3=eû^ß 
3ú#,A ³ü
]ûcû^ü!> _ßﬂ!#-A$ﬃÚü.!#*b;ü
 2ßT+V ﬂ[ﬀ  ³üuû^ß@ý*û.ﬀ jß(
LÚü&Lh
 mﬁ?"ﬀQ ³þﬃ'û ³ü$#è¹^»^Ñª¼jÄiºY»½ÃuÂ^¶Ë»½Õ;Îo¼³ÄÍÂ­Ø
ÄiºY»^Ã)  `}]2}ﬃ@}c6)}cBﬃB:?#
1 @3=a@#$A jß@ß
û½ü!>cú#=ú"(# dÝûﬀ=K>TÚü.h
 C9q!Hü	

;û^ü>L(Qg>`åü.h `C9(QýÛþ (

]#
%iüFê=»^¼QÃuæ³Â'ÄiºY»^ÃÆ¾	»ÍÌÏ;·2Ãu·°ÄrºYÉ&ÐÑÓÒj»^¶2ºÚÄYÁQÕJ¾ )_}cB:B  #
1>=@3A9#>o;#@fH K>Tß.#cÏ;·Ão·ÄiºYÉJÐÑÙÒ½»½¶ºÚÄ`ÁÛÕÜ¾ºÈÃn\m·Â^¶¸É°ÁjÖ
!
ÎCÄiºÝÕÅºÚ¾}Â'ÄiºY»^ÃOÂ^Ãuæë?ÂjÉ°ÁÛºÈÃu·ﬂ"=·¸Â½¶ÃCºÝÃÆÒ #*bQ>>T
 jü
C
2ýs)QúFû

¸ûﬀ(T


?),}@B:=ﬃB#
1>B@3#!#@cd jßHücû^ü>-;û ﬂYþ 
#Jú ﬀm"?"9 jþh
}û jük
Úü./($üg(]>cþuû½ß /.üK$û. h
ß(1#L%iüµ¶¸»'É··¸æ½ºÝÃQÒ'¾	»ÍÌ3Ä`ÁÆ·	êºÝ¶¾Ä;çèèﬂè$»^ÃÆØ
Ì}·2¶¸·2ÃuÉ·J»^Ãè¹^»^Ñª¼jÄiºY»½ÃCÃuÂ^¶2Ë»^Õ&Îu¼³ÄÍÂ­Ärº`»^Ã)_}cB:B !#
1}@U@3ú#ú"();a@#-A ³ßHß
]);û^ü!>%#:c; ﬀÔû½ü!>@#pR;(
ß ^ýQûoß Qû>Nﬂ  jß;.ﬀüKJû. ³ß(
?2_A$@ü

SÝû^ü!>ﬀh

2û^þ
Jû^ü!>ﬃ.Ûû	þ!2ßﬂ  ³ß û½ü!"#-%iü1A-# !#'&û^ßÝû3û^ü!>
i#!Ł  eß.Úüﬀ)@?>T ³ß
]);ò[»^¿Â½¶¸æ$Â µ¶¸Â³ÉÄiºYÉ·3»iÌÐ¼³Ø
ÄH»^Ãu»½Õ»½¼j¾g\oË'¾¸ÄH·2ÕJ¾3ØiêºÝ¶¾Ä&è¼Q¶¸»ÎC·Â^Ã(»^ÃÌ}·2¶¸·2ÃuÉ·
»^Ã0Ð¶Ärº Éº`Â^Ñ)",º Ì}·Ø#Qú%R&ß	

?)i}@B:B}ﬀ#
1}ﬀ}53#!#<A9#!a(oû]¢@ß?#ÅúÚþ ﬀm"?"ﬀ= ³þﬃ'û ³ü
+;(H]" ³ßB	jûuû?>H.ﬀüg9û.ﬀ jß(
]#%iü## #
fß"ﬂ ü
)k?>T ³ß?)äÏ;·Ãu·°ÄiºYÉÐÑÙÒ½»½¶ºÚÄ`ÁÛÕÜ¾ÊÂ½Ãuæ
ò!ÁÆ·2ºÝ¶;Ð+ÎjÎoÑóºYÉÂ'ÄiºY»½ÃÅµ¶¸»'É··¸æ½ºÝÃQÒ'¾»iÌÜÄ`ÁÆ·ÅêºÝ¶°¾¸ÄçÃÆØ
ÄH·¶ÃoÂ'ÄiºY»^ÃuÂ½Ñ »^ÃÌ'·¶·ÃuÉ·F»½Ã Ï;·Ão·ÄiºYÉÂ^ÑÓÒj»^¶2ºÚÄYÁQÕJ¾)
þuû.
B  }@U:U# /!û]+ßü!ﬁoßuû1)}cBﬃ=:?#
1}@a@3=fL#aÆýs
+:2ß>Cû#$b
!>QýL ﬂ=ßþCß `>`!" ³üYÚüL.ﬀüßrh
û jüuû=û^ü!>
}ûﬀ>Qýﬀh
¸û9.ü	Kû. jß(ﬃ
?#,%iü
;û]+;Úü
])i?>T ³ß?)ê=»^¼QÃuæ³Â'ÄiºY»^ÃÆ¾ð»iÌÏ;·Ão·ÄiºYÉ0ÐÑÓÒj»'Ø
¶ºÚÄ`ÁÛÕÜ¾);þoû.	
eB*}cU})Eaeû^ü úFû )eûﬂ  jß@üÝû)
}cBﬃB}ﬀ#Ûú ³ß.Qû^ü+ﬀûTﬂ  û½üCü$#
